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What is C-QuEST ?  

• ChemCam Quick Element Search Tool  

• Library of ChemCam emission lines for 32 elements 
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Definition 

Why use it ?  

- Search for specific element in spectral database 
- Search for specific spectral range 
- Visualize an elemental synthetic spectrum 

 

C-QuEST 



LIBS emission lines database 
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!

Why doing an emission lines library ? 

NIST CREOSA 

Not LIBS specific 
Vacuum and Ambient 

LIBS specific 
Helium 

Emission lines are dependent on the experimental conditions 
(Pressure, Laser Energy, ..) 

Need for a specific Martian database 
Subset of the NIST database 

C-QuEST 
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C-QuEST 
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C-QuEST 

Choice between NIST 

and ChemCam database
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C-QuEST 

Search for a specific 

spectral range 
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C-QuEST 

Search for a specific 

element
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C-QuEST 
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C-QuEST 
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C-QuEST 
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C-QuEST 
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C-QuEST 

Al will be the example
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C-QuEST 

Information about main emission lines
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C-QuEST 

List of the Al lines present in the 

database between 300 - 320 nm

List of emission lines by database, element, 
ionization stage, wavelength or intensity 
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C-QuEST 

To print the list of emission lines
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C-QuEST 

To visualize the spectrum/spectra, only 1 
database should be selected (NIST or Martian) 
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Spectral lines can be visualize with 
a Lorentz shape (~similar to a 

ChemCam spectrum) or as a Dirac, 
or both 
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C-QuEST 

You can change the color 
of the spectrum/spectra 
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C-QuEST 

You can change the color 
of the spectrum/spectra 
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C-QuEST 

Al will be the example

To go back to initial color 
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C-QuEST 

Al will be the example



Example with several elements 
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C-QuEST 



Example with several elements 
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TIPS 

• To visualize a synthetic spectrum, it is better to select only 1 spectral range (UV, VIS 
or VNIR) :  

– Data acquired with commercial spectrometers without a demultiplexer (each spectral 
range acquired separately) 

– Total intensity from one domain to another can be different 
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Backup slides 
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Ground Station 

• Mast Unit : Engineering & 
Qualification Model (EQM) 

• Body Unit: Commercial spectrometers 
(same resolution as flight Model) 
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C-QuEST 

• 6 mbars 

• Mars atmosphere (95.7 % 
CO2, 2.7 % N2, 1.6 % Ar) 

Mars ChemCam  

10 m  
Conception with N. Striebig & B. Dubois



Emission Lines Database Creation 
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C-QuEST 

Element Ext
OBS.

Wave

OBS.

Int.
Env. Target

Al I 257.570 143.582 MARS Al/Si

Sr II 421.682 327.219 MARS Calib. 

F II 402.578 66.9510 MARS Fluorine

Characterized 

sampled

Pro
ces

sin
g

Line identification with NIST

Line fitting

Database creation
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Type of target Pure targets
Geological 

targets

Specific 

Atmospheres

Elements

C, Al, Si, Ti, 

Mn, Fe, Ni, Cu, 

Pb

H, Li, Be, B, F, 

Na, Mg, P,  S, 

Cl, K, Ca, V, Cr, 

Zn, As, Rb, Sr, 

Cs, Ba 

N, Ar

O

32 elements, 1336 emission lines

(Increasing Z) 


